Objective The objective of our study was to compare the efficacy of five different surgical scrubbing agents (plain soap, antiseptic soap, 4% chlorhexidine, 7.5% povidone iodine and a commercial preparation of alcohol hand rub) in reducing the hand bacterial flora in two operation theatres in the Colombo South Teaching Hospital before and immediately after scrubbing.
Introduction
The surgeons feel and explore while their patients wait hoping for answers and healing. The same hands can also be a transmitter of infection. Surgical scrub is a process used to remove and reduce transient and the resident bacterial flora. Bacteria on the hands of the surgical team can cause wound infections if introduced into the operative field during surgery(l). Reducing resident skin flora on the hands for the duration of the surgery reduces the risk of bacteria being released into the surgical field if gloves are punctured or torn during surgery (2). Surgical site infections are known to be among the leading nosocomial causes of morbidity that The ability to reduce the number of bacteria released from hands immediately after scrubbing and after wearing gloves for 6 hours (persistent activity) are considered the most important times to evaluate the efficacy of antiseptic agents/disinfectants (9).
We carried out a comparative study to compare the efficacy of five different scrubbing agents in reducing hand bacterial flora during routine surgical hand antisepsis. ethanol, 2-biphenylol, polyvidone, sorbitol and 2-propanol)
Methods
The study design used was a comparative study of different antiseptics in reducing hand bacterial flora.
Enrolment of participants
The study was carried out from July to November 2003 in two operation theatre complexes in Colombo South Teaching Hospital. Participants were 10 volunteers of theatre staff, including 5 nurses and 5 doctors. Ethical clearance was obtained from the Ethical Review Committee of University of Sri Jayewardenepura.
Study procedure
A written protocol according to recommendations of the Health Care and Infection Control Practice Advisory Committee (CDC/HICPAC2002) (9) was made available and hand scrubbing was done under supervision of an author to ensure quality of the technique. A scrub brush was not used.
Plain soap and antiseptic soap -5 minutes scrub 4% Chlorhexidine -4 ml used for 3-5 minutes scrub 7.5%Povidone Iodine -4 ml used for 5 minutes scrub
Alcohol rub -Initial hand washing with plain soap. Hands were then rubbed with 5 ml of alcohol and left to dry for 3 minutes and the procedure repeated. As CDC guidelines mentioned to follow manufacturers instructions when using alcohol based products, in this study alcohol rub was used twice(9).
Sampling of hand imprints was carried out. Each participant was identified by a number, the same 10 participants were tested for each agent twice, on different days over a period of 4 months for each of the antiseptics.
Microbiological sampling and processing
Fingerprints and palm imprint of the dominant hand was gently pressed for five seconds on separate, laboratory prepared 150 mm diameter nutrient agar plates immediately before and after the hand cleansing procedure. . Persistent activity (hand imprint after surgery which needs to be after 6 hours according to CDC guidelines) and cumulative activity of antiseptics (done repeatedly for five days) will be done in a subsequent study.
Plates were then incubated overnight at 37° C under aerobic conditions. The number of colony forming units (CFU) were counted with the use of a colony counter by 2 individuals and the average obtained. The precise count was taken up to a maximum of 300 CFU because beyond this point colonies formed a confluent growth (10).
Statistical analysis
The reduction of bacterial colony counts in hands with each surgical scrubbing agent was determined. The percentage reduction of colony counts for each participant was then calculated. Further the average percentage reduction for each agent was obtained. The significance of average percentage reduction was analyzed by using paired t test. P<0.05 was considered significant.
Results
The 
Discussion
The highest reduction of bacterial colony counts was achieved by alcohol hand rub and it was significantly better than povidone iodine, plain soap or antiseptic soap. Recent studies have shown that alcohol based hand rubs are better or at least as effective as antiseptic soap or plain soap (7,11). There was no significant difference between the efficacy of alcohol hand rub and chlorhexidine.
Guidelines recommend that agents used for surgical scrubbing should substantially reduce microorganisms on intact skin, have a broad spectrum of activity, contain a non irritant preparation, and be fast acting and persistent (12). Chlorhexidine can remain active on skin for 5-6 hours, therefore, it has a substantial residual activity. Chlorhexidine also can remain active in the presence of organic material whereas the activity of alcohol may be reduced in the presence of organic material like blood and pus. Hence, removal of organic matter would be necessary prior to using the alcohol preparation for optimum effect.
Alcohol hand rub preparations are not readily available in the market in Sri Lanka. Therefore chlorhexidine which was found to be similar to alcohol in efficacy in our study would be a feasible choice in our operation theatres as an alternative to plain soap and antiseptic soap. However, 4% chlorhexidine is known to cause irritant dermatitis of skin on frequent application. (13) Antiseptic soap was not found superior to plain soap in reducing hand bacterial flora. Therefore the advantage of substituting antiseptic soap (which is more expensive) for plain soap in operating theatres expecting greater performance is questionable.
Hand washing with plain soap is known to cause a paradoxical increase in colony counts (13). Plain soap and antiseptic soap giving a percentage increase in colony counts in our study could be explained by rubbing of hands during the scrubbing procedure, which can bring out resident micro organisms in the stratum corneum. Studies have further shown that using a scrub brush will further increase the post -colony counts due to trauma to the skin (14). Hence we did not use a scrub brush in our study. Limitations identified in our study were that we assessed bacterial contamination by taking agar fingerprints of the dominant hand without using the glove juice technique to assess the bacterial colony count in hands. Agar plate method may have underestimated the microbial burden of hands but our study which was done during routine theatre hours did not allow using the glove juice technique. However since a comparison of bacterial burdens were done by using the same technique our findings remains valid. The maximum colony count had to be taken as 300 colony forming units because beyond this value colonies formed a confluent growth (10). Therefore when pre -and postplates were counted, for counts beyond 300 colonies, the percentage reduction had to be taken as zero. 
